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ABSTRACT: ‘The authors Present the results of a calculation of the cross section for 
the emission of two photons with arbitrary energy in electron-electron and electron- 
‘ positron collisions. This question is of great interest in connection with | 
i. | ecolliding-bean experiments. The emizsion of two soft photons was treated by them 
‘ earlier (Phys. Lett. v. 13, 355, 1964), as was the emission of one zoft photon and 
one photon of arbitrary energy. (ZhETF v. 49, 661, 1965). Most of the calculations 
are based on the results of ‘the latter paper. Formulas are derived for the double- 
bremastrahlung cross section and for the ratio of the double-bremsstrahlung cross 
section in the region of hard photons to the cross section for two-quantum annihila- 
tion of an electron-positron pair. It is showm that if the photon detectors have a 
reasonable energy resolution, these crouse sections dvecone equal at energies on the 
order of 1 Bev. Orig. art. has: 6 formulas. 
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Author : Baz, A. 1, and Smorodinskiy, Ya. A. 
eel 
Title : Interaction of protons with HS and excited states of the alpha-particle 


(Letter to the editor) 


Periodical :; Zhur. eksp. i teor. fiz., 27, 302-364, Sep 1954 


Analysis of the H3. (p, n) He? reactions is carried out; in particular, 
the analysis of the results obtained by H. B, Willard ét al. (Phys. 
Rev. 90, 865 (1953). The improbability of the existence of a stable 
H’, is indicated. One aforementioned reference. 
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Submittea : April 27, 1954 
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B=1, 2, 3°. At G@=1°, the polarization reaches 

a values of 0.8 in the energy interval from three to five 
Mev. The calculations of this work show that the polariza- 
tion diminishes with increasing angle more rapidly than 
follows from Schwinger results (Schwinger, J., Phys. Rev-, 
1948, 73, 407). 
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the 8-state will, with dnoreasing nucleon number n grow more rapidly than the 
number n(n-1)/2 of the bindings between the nucleons. Therefore groupings of 
four correlated nucleons must be energetically the most favorable. 

The exiatence of such groupings in nuclei is also indicated with some certain- 
ty by experimental data. Thus, there is a sharp aifference between the spectra 
of nuclei with A= 4n and A = 4n + 2. Besides, the general shape of the spec- 
trum on the occasion of transition from nucleus to nucleus changes only little 
among nuclei of the same type (A= 4n or A= 4n + 2), and all spectra are with 
respect to the isotopic spin F periodic with the period 7 = 2. The ourve 
of the dependence of binding enerey of a nuoleon on the mass number is saw- 
like in nuclei with a minimum surplus of neutrons (with respect to A), with 
maxima at A= 4n and minima at A= 4n +1. 

®he wave functions of the shell model contain a considerable part of states 
which correspond to the existence of one or several groups of nucleons. These 
nucleons are reciprocally in the S-state. In conclusion the connection be- 
tween the classification of states given here with the classification accord- 
ing to the quantum number "seniority" is pointed out in short. 
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‘AUTHOR BAZ', Aole ‘ 
TITLE. Charge Invariance in Nuclear Reactions. } 
* — (Larydovays dnvariantnest' v yadernykh reaktsiyakh - Russian) 


PYRIODICAL Zhurnal Exsperin.Teoret. Fiziki, 1957, Vol32; Nr 3, pp 478-L90, 


(U.8.8.R.-) 
Reviewed 7/1957 


Received 6/1957 
ABSTRACT The present paper investigates the reciprocal connection between the 
cross section of sone miclear reaction resulting fron the assumption 


f nuclear reactions. The author here carries 
out the entire examination of reactions which are possible in the case 
of small energies in systens with rmeleons ((2p,2n) 3(3P29) »(Ps30))>» 
T(pp)T, ie*(pp)He®, T(nn)T, He®(nn)He®, T(pn)He", He (np). The method 
developed by the author is generally applicable and is suited for the 
reaction on all light nuclei. The paper is divided into the following 
oundary conditions, the matrix of the reaction 
‘for the states with a determined T. The reactions T(pp)T, T(pn)He*, He 
(an)He®, and He*(np)T, the reactions He*(pp)He® and T(nn)T. %h 
of the matrix elements of the reaction at threshold energies. Sone econ- 
clusions. The results of this work may 

author was able, to express the matrix elements of the reactions, which 
correspond to all reactions possible at low energies within a system of 
se reactions are enumerated above) by the same parade 


meters of,(7) and £4(T). These parameters have the simple physical si- 
gnificanc of scattering phases in the state with the isotopic spin T. 
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AUTHOR BAZ AI. Pa-2999 
TITLE olarization in the case of inverse Reactions. 
(Polyarizatetys ¥ obratnykh reaktsiyakh.- Russian) 
PERIODICAL Zhurnal Eksperia. j Teoret. Fizik 1957, Vol 32s Nr 3, 
pp 628 - 630 (ussR). 
Received: 6/1957 Reviewed: 7/1957 
ABSTRACT This report deals with the connection between the polarizations 
of particles ereatea in the case of direct and inverse reaetion. 
The author here {investigates any reaction of the type 
atX -> b+ Y, where a,b,X,¥ are any particles with spin 1/2: The 
produet of the internal parities of the particles is assumed to 
be equal before and after the reaction. The spin state of the 
initial and end systems jg here desoribed py the column of the 


coefficients 5 on’ where s denotes the total spin and » its 


projection. The amplitude of the created particles then has 
the following shape: 
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Polarization in the case of iaverse Reactions. 


of) Ga, ()> /(a0/a0)1 0,67) = Ca, 7 /as/ao 
Co, (%) > © (ie, /e)sp(tg uta), dg/do = (k,/e)sp(He u*) 


Paese formulae are given aleo in the coordinate system which is 
eonnected with the center of 2088. 
Phere cross seetion (da/do)' of the inverse reaction b+Y » atk 
and the moan values of the spins of the particles a and X ean 
ve computed in exactly the same manner ae in the ease of the 
reaction atX b+. On this occasion the places of @ and Y 
must be exehanged for those of b and Y respectivelly, and the 
Aiveetion of the eoordinate axes must be changed accordingly» 
Several formulae are given whieh express the eress seotione and 
polarisations of the direst reactions by the reepective inverse 
reactions. One of these formulae connects the asynnetry of the 
ar distributions of the direet reaetion with the polerisations 
in the ease of inverse reaction. 
(No dilustrations. ) 
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. TITLE: The Energy Dependence of the Scattering Cross Section Near the 


Reaction Threshold (Enarceticheakaya zavisimost! secheniya rasse- 
yaniya vblisi poroga I 


PERIODICAL! Zhurnal Eksperim. i Teoret. Fiziki, 1957, Vol. 33, Nr 4, 
pp. 923 - 928 (USSR) 


ABSTRACT! It was experimentally found that an anomaly occurred in the 
ourve of the scattering oross section of the reaction Li!(p,p) 
Li' in th place corresponding to the threshold value of the 
reaction Lil(p,n) Be’. It is theoretically attempted to deter- 
mine this anomaly for the general case X(a,a) X - X(a.b)Y (> is 
a neutron). This anomaly near the threshold value permits to 
determine the parity and the spin of the produced nucleus Y. 
The phase analysis of the elastic soattering ia facilitated. 
The following problems are theoretically treated in mors detail: 
1£)The scattering oross section of & -particles on nuclei with 
the spin 0 near the threshold value of the reaction (of yn). 
2.) The scattering cross section cf & -particles on nuclei with 

Card 1/2 the spin 1/2 (or scattering cross section of protons on nuclei 
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report presented at the International Congress for Bucleer Interactions (Low Energy) 
and Huleer Structure, Paris, 7-12 July 1958. 
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The Physics of Nuclear Reactions With Small and Medium Energies 
(Fisika yadernykh reaktsiy pri malykh i srednikh energyakh 
Conference in Moscow (Konferentsiya v Moskve ) 


PERIODICAL: Vestnik Akademii Nauk 988R,1958, + .Nr 4,ppe97-102 (USSR) 


ABSTRACT? This All Union conference took place in Moscow in November 
1957. The program dnoluded all fundamental probleme of 
nuclear physios. A short survey on the transactions makes it 
possible to understand the yroblems facing nuclear physics 
at present. One of the most interesting and most important 
problems: is that of nuclear models, i.e. which is the best 
way of model representation of nuclear properties. At present 
these models develop into three main directions? 

1) According to the shell model the nucleus can be repreented 
as a self-coordinating potential in the field of which nu- 
cleons move. 

2) The optical model is usually applied for the quantitative 

Card 1/3 description of the neutron-proton-dispersion on the nuclei. 
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The Physics of Nuclear Reactions With Small aod Medium Energies - Conference 
in Moscow 
3) A great number of phenomena connected with the non-spheroid~ 
al form of equilibrium of the nuclei can be under_stood from 
the viewpoint of the collective model. 
The following reports were delivered: 


1) P. EB Nemirovskiy: On results of the theoretical analysis 
of the interaction of neutrons of gmal]l and medium ener- 
gies with nuclei. 


2) Vv. Ve Viedimirskiy, Ye. V. Inopin, 5. I. Drozdovs On prob- 
lems of the optical nodel. 


3) Vv. Me Agranovich, A. 8. Davydovs On theoretical foundations 
of the nuclear model 8. 


4) B. L. Birbrair, L. A. Sliva: On the form ef equilibrium of 
the nucleus. 


5) Ne A» Vlasove On excited states of the w-particle. 
6) F. L. Shapiros On the problem of the state 0°. 


7) I. I. Levintovs On the radiue determination of the “-part- 
icle. 


Ye. K. Zavoyskiy: On the construction of accelerators. 
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the Physios of Ruclear Reactions With Small and Medium Energies. Conference 
in Moscow 


9) G.. Barshali(USA)s On the investigation of polarization 
phenomena. . 

10) Yu. A. Aleksandrov: On the electromagnetic interaction of 
fast neutrons and nuclei. 


11)G. N. Flerov: On works of his group concerning nuclear re-~- 
actions. 


12)A. I. Alikhanov: On measurements of the polarization of 


electrons forming during A-decay. 
1. Nuclear physics—USSR 
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89-3-22/30 
AUTHORS: Baz'!, Ae Ie y Sanoylov, Le Ne 
TITLE: All-Union Conference on Nuclear Reactions of Small and 
Medium Energies (Vsesoyuznaya konferentsiya po yadernyn 
reaktsiyam pri malykh i srednikh energiyakh) 


PERIODICAL: Atomnaya Energiya, 1958, Vol. 4, Nr 3, pp. 306 - 311 (USSR) 
ABSTRACT: From Novenber 17 - 27, 1957, in Moscow the conference nen- 


tioned in the title took place. 500 participants from the 
USSR and 37 foreigners (from 17 nations) came to the con- 


ference. 


It only briefly and partially can be reported on the re- 

sults. 

Nuclear reactions at light nuclei. 

T(p,n) He? and He p,p! )-reactions confirm the presence of 
an about 22 MeV-state in Hef with J = 2-, T= 0. A second 
excited state ag 24 - 25 MeV might be present (tT = 1). By 

the reaction Li (p,n) Ba® for the first time it could de- 

finitely be shown that the nucleus Be° is existing. It is 

instable to & and double proton decay. 
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89-3-22/30 
All Union Conference on Nuclear Reactions of Small and Medium Energies 


41 levels were found in the nucleus Li’. The neutron scatter- 

ing cross sections of slow neutrons (E_ = 0,0047 eV) for the 

scattering on tritium are the fil lowing: 

Sy = 4,5 + 1,0 b 

o(para-tritium) = 1,0 + 1,5 0 
Polarization effects in nuclear reactions. 
A number of works were discussed in which the polarization 
of the particles fakes lace in the simple reactions T(d,n)$ 
D(d,n)s D(dyp)s C (p,p). It was peperted in detail on the 

-polarization of the reaction Si O(p, ¥)P?*. 

Néutron-reactions. 
First the particularities concerning the apparatus of the 
neutron-spectrometers were discussed. The spectrometer of 
Shapira has to be mentioned especially, the resolving power 
of which is 15 #at B <1 KeV and 35 % at B= 10 Kev. 
A lecture on the electromagnetic interaction between neu- 
tron and nuclei was especially discuased. It is believed 
that there are experimantal indications that the neutron 
is deformed in the electric nuclear field and thereby obtains 
an electrical dipole moment. 

Card 2/4 Deuteron-reactions. 
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The experinental data of the reactions cat®(a,p)cat’ Pp?! (a.n) 
p?2 are compared with the data theoretically calculated be- 
forehand and a satisfactory conformity is found. 

A gynber of excited levels from the, reactions Li! (a,a') and 

ai“! (a,d') were found in Lif and ale? 

Coulomb's excitation and Proton-reactions. 

A review lecture dealt with the present picture and the 

perinental understanding of these reactions. 

The excitation funotions and the angular distribution of the 
tC abarone for Coulomb's excitation reactions with 1,8-3,4 

NéV-protons of the nuciei Cr, Hn, Ni, Ge, Fe, Cu and Zn were 


neasured. 
It is reported on the measuring of _the differential effectiye, 
cross sectign of the reackigne Co24(p,p'), Pb OT(p,p'), Pb 

(p 


(p yp"), BA »p'.) and U 

Photonuclear reactions. 

The problem of the "ciant"-resonances was especially discuss- 

ed and it was ascertained that there are still discrepancies 

between the observed resonances and the theoretically pre- 
Card 3/4 dicted fission of the resonances. 


B(p,p!) with B, = 19,6 Mev. 
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A munber of reports dealt with (0 spt )y Cy 30)s (p4e) 

(y spa) -processes. 

Rebctions caused by multifariously charred ions. 

Nere it was reported on, the reactions; AUCH; gn), Au(N, Sn); 
au(N, 6n), 0279(Nyf), U228(n,f), Al(N,£), Re(N,f) etee 
Nuclear nodels. 

Eere the pro and con of the single nuclear nodels, as they 
are used by the theorists nowadays ,was discussed. There is 

1 figure. 


AVAILABLE: Library of Congress 


1. Nuclear reactions=Polarization effects 2. Neutron reactions— 
Photenuclear reactions 
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24(5) sov/56-35-3-29/61 
AUTHORS: Baz', A. Ie, Okun', le 3B. 


TITLE: The uetion Cross Sections of A-Hyperons Near the Production 
Threshold of S-Hyperons (0 sechenii rozhdeniya A-giperona 
yblizi poroga rozhdeniya S-giperona) 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, 1958, 
Yol 35, Nr 3) pp 757-761 (USSR) 


ABSTRACT: In several papers (e-g- Refs 1,2), the energy- and angle- 
dependence of the elastic scattering of particles near the 
threshold of any unelastic process has already been investi- 

gated. It was shown that measurements of this dependence may 
supply {nformation concerning the phases of elastic scattering 
as well as spin and parity of particles, which occur in un- 
elastic processes. The same applies to investigations of the 
energy- and angle-dependence of an unelastic process near the - 
threshold of another unelastic process. In the present paper 
this is shown by the example of the production of strange 
particles in pion-proton collisions, with a pion energy of 


- ) ) 
Card 1/4 approximately E, = 890 MeV : % +p? K° + 5°. The following | 
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The Production Cross Sections of A-Hyperons Near the Production Threshold of 
"S~Hy perons 


is connected with this reaction (1): a) elastic scattering of 
of pions, b) production of 2, 3, 4, and 5 pions, c) pro- 


duction of A-hyperasin the reaction (2) % +p—> Ko + Ne 
the threshold of which is about 760 MeV. The present paper in- 
vestigates the reaction cross sections of (2) near the thresh- 
old of (1). It is assumed that the K-mesons have spin O ana the 
A- and Z-hyperons have the spin 1/2 and determine the two pos~ 
sible values of relative parity (Ref 2). Calculations lead to 
the following results if je 1/2 is assumed: The = +K°-produc- 
tion in (1) takes place in the S-state; the orbitai moment is 
0 or 1 according to the relative parity of A- and Z.-hyperons 3 
(2) leads to a state with the isotopic spin T = 1/2: 

a) The parity of Y-hyperons coincides with that of A-hyperons, 
1 = 0; for the amplitudes @ and h it holds that g(Q,£) = e(O) + 
+ ak/2ik,3 n(Q,E) = h(Q), with 9(Q) =H 9(O,ExE,)» weer? F is a 


random quantity; a = m,m,/2- 
For the cross section of (2) it holds that 


Cara 2/4 
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The Production Cross Sections of A-Hyperons Near the Production Threshold of 


” ¥-Hyperons 
- Im g(0)a* E>E 
0(0,E) = 5(0) + Micl n 6(O)a 0 
1 Re g(Q)a* ECE,. 
For the polarization of A-particles it holds that 
Nc ee 
P(6,E) = P +m § 
Ky (ao £(Q)a" ECE, 
where £(Q) = h(@) - i1P(6)a(@)/0(8). 
b) The parity of 2-hyperons is inverse to that of A-hyperons, 
= t)r @sb) = 0(0) + 58282 xy m(O,8) = 010) + Sate 
1 
ni (7 1(6)a* EE, 
6(Q,E) = 6 0) + 
| re £,(Q)a™ EVE 
P@,E) = P(Q) + Met ee ore ° 
card 3/4 1 | In £ ,(O)a* ECE, 
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$0V/56-35-3-29/61 
The Production Cross Sections of A-Hyperons Near the Production Threshold of 
=-Hyperons 
These results are disoussed. Finally, the authors point out 
that a similar investigation of the reaction K + p -*A(%) + * 
near the threshold of K + p -®@ + K would be of interest. 
There are 5 references, 2 of which are Soviet. 


SUBMITTED: April 17, 1958 
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AUTHOR: _Baz', A. Te SOV/89-6-5-15/33 


TITLE: On the Existence of Light Nuclei With a Large Surplus of 
Neutrons or Protons (0 sushchestvovanii legkikh gases 8 
bol'shim isbytkom neytronov ili protonov) 


PERIODICAL: Atomnaya energiya, 1959, Vol 6, Hr 5, pp 571 - 573 (USSR) 


ABSTRACT: One of the consequences of charge invariance is the existence of 
similar levels in isobaric nuclei. The energy difference bet- 
ween two similar levels may be expressed by the Coulomb. 
energy of the two nuclei as well as by the neutron- aad proton 
mass, vist ; 

AE(Z425) = [Eoouromp'21) - Fcouront@) tl2o-24 ).0.78] Mev (1) 


By means of this equation the energy of the ae states of the 
light nuclei having a surplus of protons or neutrons is caleu- . 
lated and it is found that within the range A < 40 there ought 
to be a number of hitherto not detected B-active nuclei. For 
these nuclei the maximum positron decay energies and the 
half-lives are predicted. Within the range Z-N=2 there ought 


to be between ne!® and ca? still 5, in the range 2-Ne3 
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On the Existence of Light Nuclei With a Large Surylug of Neutrons or 

Protons : : Pagid : 
between Ne'? and 30°? still 10, and in the range N-Ze4, 
N-Z=6 029 | pee waz6, 430 energy levels. The predicted 
energies are probably accurate up to + 1.5 Mev. In the case 
of the half-lives, an error of up to one order of magnitude, 
may, however, occur. The isotopes with a surplus of protons 
may probably be produced by means of (p,n)= or (He),n)-re- 
actions. For the production of isotopes with a surplus of 
neutrons the (t,p)-reaction appears to be the best suited. 
By means of (p,3p)~, (p,2n)4, and (@,2p)-reactions and by 
using high-energy protons or a-particles it should also be 
possible to produce the nuclei mentioned. There are 1 figure, 
3 tables, and 3 references, 1 of which is Yoviet. 


SUBMITTED: January 6, 1959 
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RUMANIA/Nuclear Physics - General Problens. 
Abs Jour Ref Zhur Fizika, No 1, 1960, 227 


Author : Baz. A.I., Samollov, L.N. 

Inst 3; o> 

Title : All-Union Conference on Nuclear Reactions at Small 
and Medium Energies, Held in Moscow on 19 - 27 
Novenber 1957. 


Orig Pub : An. Ron.-Sov. Ser. mat.-f1iz., 1959, 13, No 1, 136- 
144 ! 


Abstract : Translated fron the journal Atomnaya Energiya /Atomic 
Energy/ 1958, 4, No 2, See Referat Zhur Fizika, 1958, 
No 10, 22147. 
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24(5),21(7) 
itende Bezs', A. I. SOV /56-36-6-21 /66 
rn 
TITLE: Resonance Effects in Particle Scattering Near the Threshold 
of the Reaction (Resonansnyye effekty pri rasseyanii chastits : 
vblizi poroga reaktsii) . 


PERIODICAL: Zhurnal eksperimental'!noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 6, pp 1762-1770 (USSR) ; 


ABSTRACT; In an earlier paper (Ref 1) the author already investigated 
the energy dependence of the scattering cross section of the 
reaction X(aa yy near the threshold of the reaction X(ab)X.- 
He had shown that, if there is-no Coulomb reaction between 
b and Y (X, a, b, and Y are arbitrary particles), the scat- 
tering cross section has a characteristic singularity in the 
threshold. In the present paper the author investigates the 
question as to the behavior of the cross section energy 
dependence in the case long-range attractive forces (e.g. . 
Coulomb forces) being active between b and Y. Therefore, the 
reaction X(aa)X near the threshold Ei, of the reaction X(ab)Y * 


is again investigated. Ae the only restriction it is assumed 
Card 1/3 that, besides the reaction X(ab)Y¥, no inelastic processes 
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occur in the energy interval under investigation. If the 
foroes acting between b and Y are capable of producing a. 
bound state of particles b+Y with the binding energy A, 
resonances should be observed in the seattering cross seotions, 
viz at a bound state production energy E = Bin 7 4 Breit 


(Ref 2) was the first to point out this possibility. These 
resonances ocour only if the range of action of the long-range 
potential sr, (ro is the radius beyond which the specific 
nuclear forces are to be neglected). It is assumed that this 
condition is satisfied in the following. In chapter 1 the 
general theory of the phenomenon is briefly discussed, and it 
is shown that the resonances are located below the threshold 
of the reaction X(ab)Y¥. In the second chapter a detailed in- 
vestigation is carried out of the case in which attractive 
Coulomb forces act between b and Y. The number of resonances 
in this case is found to be infinite, and their density tends 
to infinity when the threshold is approached from below. 


vy Finally, the case is investigated in which the particle denoted 


by Y is unstable and has a finite life-time. The formula 
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Resonance Effects in Particle Scattering Near the sov/56-36-6-21/66 
Threshold of the Reaction 
obtained for 8) oorresponds to the Breit-Wigner fornula,. The 


author finally thanks Ya. A. Smorodinskiy for his constant 
interest and L. A. Maksimov for editing the manuscript. There 
are 4 figures and 7 references, 3 of which are Soviet. 


SUBMITTED: December 10, 1958 
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BO21/B058 
AUTHORS: Baz', &. 1. and Chuyev, V. 1. 
ee) 
TITLE: Nuclear Resotions at Low and Medium Energies 


PERIODICAL: Vestnik Akademii nauk SSSR, 1960. No 10, pp. 106 - 108 


TEXT: The Second All-Union Conference on these reactions was held 


in Moscow from July 21 to 28, 1960. I 


t was attended by 600 Soviet 


and 50 foreign scientists. The Conference program included practically 


all essential parts of nuclear physic 


s&, except a- and B-radioactivity 


and fission. N. A. Vlasov gave a survey of experimental studies desling 
with the investigation of low nucleonio systems. Ya. B. Zel'dovich, 
Vv. I. Gol'danskiy, and Ya. A. Smorodi y 


on the preblem of the possible existe 
the lightest nuclei and the ways for 
reported on the surface structure of 


nskiy took part in the discussion 
mce of superheavy isotopes of 
their discovery. A. I. Baz' 


light nuclei, The following. r- 


lectures were held next: I. S. Shapiro, on the possibility of 


obtaining extensive information about 


Card 1/3 
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Medium Energies : B021/B058 


on the basis of investigations of the x-meson capture by nuclei}; i 
A. A. Ogloblin gave a survey of experimental studies and VY. G. Neudechin _ 

of theoretical problems concerning direct nuclear reactions; 

4, P. Klyucharey reported on studies concerning the elastic proton 

scattering on nuclei conducted in laboratories of the Ukraine; 

Vv. I. Strizhak. on the results of the experimental study cf elastic 

neutrcn scattering on nuclei; P. E. Nemirovskiy. on the present state x 
of the optical models; I. Kh. Lemberg (USSR) gave a survey cf papers 

on the Coulomb excitation; A. S. Kompaneyts reported on theoretical 

problems connected with the conditions of diatomic molecules; 

PF. OL, Shapiro, on the classical theory of the Misabauer effect and x 
experimental atudies conducted in this direction in the USSR. 

L. Ye. Lazareva underlined the fact that at present the study of the 

energy dependence of the absorption cross section of photons by nuclei 

is emphasized. Interesting results in this field were achieved by a 

group of scientists of the Fizicheskiy institut im. P. N. Lebedeva 

(Institute of Physics imeni P, N. Lebedev) and the Institut 


teozreticheskoy 4 eksperimental'noy fiziki Akademii nauk SSSR 


(Institute of Theoretical and Experimental Physics of the Academy of 
Cara 2/3 
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Sciences USSR). A, M. Baldin reported on theoretical problems of the 
interaction of photons with the nuclei; L. V. Groshev, on general 
regularities of Jcray speetra, accompanying the thermal neutron 
eapture by the nuclei; S. L. Tsytko, on the study of the radiative 
capture of the protonsus V. V. Balashov and A. S. Davydov discussed 
various models of nuclei; Yu. T, Grin’ gave a survey on Soviet 
studies in this direction. The results of nuclear physics during the 
last years, summarized by the Conference, facilitate the planning 
of further research. 
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B006/B067 


AUTHORS: Baz', A. I., Gol'danskiy, V. I., and Zel'dovich, Ya.3. 
Sea ee Pg rics 
TITLE: Some Isotopes of Light Nuclei 


FERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 72, No. 2, 
pp. 211 - 234 


TEXT: At present about 300 isotopes of light nuclei (2£36) are 
known cf which abundant experimental material has already been 
esllected. The present paper gives a survey of these data. After a 
short introduction the neutron-deficiant isotopes (ZN) are dealt 
with in chapter 2. Their properties can te predicted by the fact - 
which follows from charge invariance ~ that the properties of two 
isotopically conjugate nuclei (nucleus A, ZN. is the isctopically 
conjugate nucleus cf nucleus A,,2.N, if 2,«N, and N,=2,) 

exactly coincide up to the Coulomb corrections and the corrections 
for the neutron-proton mass difference. Since these corrections are 
relatively easy to consider, the main properties cf the isotopes can 
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he determined with 2>N from the known properties of the :sctopes 

with N>Z. Fig. 1 gives 6 scheme of the difference of the binding 

energy of the Z-th neutrons in the nuclenrs (A.A-2) and the binding 

energy of the Z-th proton in the nucleus A.2) - In a similar scheme 

Fig. 3 illustrates the region of the stable nucle:. The mcst promising 

method of producing neutron-deficient isotopes of light nuclei are the 

reactions (p,xn) and (He?.xn), as well as reactions induced by multiply- 

charged ion bombardment. New physical phenomena are assumed to be 

observable in neutren-deficient nuclei, proton and two-proton radio- 

activity; these phencmena are dealt with in part 3 of the paper in 

which among others the region where such phenonena may occur, is 

briefly outlined, and the main roperties of two-prcton radioactivity 

are described. The reaction Ne!®,014 128 is discussed more thoroughly. 
9 a 2 5 

ug! 7 (182) | gi 214227) 529 (24?) ay 29 (28? on 3634?) 748 or4?, 


oth (432) 95 46(477) 9193 (547), 059587) 5963(627) 67 (667), 


are alsc counted among the 2p-active naclei. In part 4 the auclei 
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with high neutron excess are dealt 
of neutron binding energy in the nu 
E. as a function of Z for a large n 
results are presented and discussed 
tal determination of the bineutron (reaction (n 1@) e.g, 
ni4, n° ple. + 3.2 Mev, ns» 2n dec 

and measurement of the neu 
discussed. Furthermore exp 
cussed. In part 5 considerations 
and a five-page table contain: 
(N,a, (M34), Ey Ey Ey, T 


well as of neutron deficient electron 


with. In this case above all problens 
cleus are discussed (Fig. 6 shows 
umber of N-values). Also experimental 
> The possibilities of an experimen~ 


h matter 
are 


Are mentioned. There are 
14 Soviet, 10 US, and 


figures, 1 ta le, and 25 references: 
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AUTHORS: Baz', A.I. and Puzikov, L.D. (Moscow) 
TITLE: Study of the nucleus 
PERIODICAL: Priroda, no. 8, 1961, 59-62 


"EXT; A general introduction into basic problems end recent advances in 
nuclear physics is given. It is based on material presented at the All- 
Union Conference on Nuclear Reactions at Low and Mean Energies, held in 
Moscow from July 21-28, 1960 and the International Conference on the Struc- 
ture of Nuclei held in Canada, from August 29 = September 35,1960. In order 
to simplify problems of nuclear research, scientists have been using models 
which represent the nucleus or the mechanism of nuclear reactions. Many 
properties are explained by the shell model, according to which the nucleons 
move independently along orbits in a self-consistent field. This model is 
based on the assumption that each nucleon has a definite amount of energy 
which is not subject to exchange within the nucleus. In many cases it helped 
to determine the spins and parities in basic and weakly excited nuclear 
states, magnetic and quadrupole moments etc. At the conferences the auit- 
ability of this model was confirmed by reports of two new achievements. 
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after calculating the energy required for the emission of a proton from a 
bombarded nucleus, it was found that the result was consistent with that ob- 
tained using a shell model. The shell model also helped to explain the huge 
resonance in photonuclear reactions, which occur during bombardment of the 
nucleus by gamma quanta. The use of the shell model, however, is limited to 
the study of static nuclear properties, and cannot be used for the study of 
the so-called residual interaction of nucleons in & self-consistent field or 
for considering nuclear surface phenomena. fowards the nuclear surface, the 
density of the nucleons and the intensity of the self-consistent field rapida- 
ly decrease. This involves increased nucleon interaction and the subsequent 
formation of nucleon groups, & phenomenon which was confirmed by recent re- 
search. Proper consideration of surface effects, evidently, will consider- 
ably expand the field of application of the shell model. In contrast to pree- 
jones that all nuclei have a spherical form, more recent experie- 
t many nuclei have the shape of a rotating 
ellipsoid. This second hypo phenomena such as the 
sequence of and difference between weakly excited nuclear levels to be ex- 
plained. Howaver, it was frequently shown that many experimental data were 
dnconsistent with this assumption also. The Soviet scientists Davydov and 
teres therefore, proposed @ model shaped like a triaxial ellipsoid. 
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This model helped calculate a number of magnitudes observed under experiment. 
fhe variety of nuclear shapes has been further increased by moderm 7search. 
For example, in 1960 it was revealed that two specific excited states, which 
can be represented as two cl2 nuclei, exist in the Mg24 nucleus. These nu- 

clei rotate in relation to one another (dumbbell composed of two cl2 nuolei). 


The existence of a “dumbbell" state for ug@4 was detected thanka to a new 
experisental technique consisting in using accelerated beams of heavy ions 
as bombarding particles. The results obtained with the so-called optical 
nuclear model coincide with experimentally obtained values for the character- 
istics of 1-20 Mev proton and neutron collisions with nuclei. It is evident, 
however, that this model is inadequate because it cannot explain, for in- 
stance, the results of experiments in whion the polarization of mean energy 
nucleons scattered on various nuclez was measured. The present trend is to 
improve the model within the approved limits. In connection with the "di- 
rect" type of nuclear reaction, the conferences paid special attention to 
the "method of deformed waves". This method does not only consider the in- 
teraction at the moment of direct particle-nucleus contact, which leads to 
the reaction, but also the nuclear interaction with incident and scattering 
particles. A general trend observed at the conferences was the attempt to 
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synthesize the different models and to combine opinions on the intermediate 
nucleus, direct processes, and optical interaction. There are 4 figures and 
2 Soviet references. 
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24.6600 (1199, 116 0,109?) 


AUTHORS: . Badalyan, A. Me, Baz', Ao Ie 
TITLE: Mechanism ef photonuciear reactions 


PERIODICAL: Zhurnal eksperimental'noy i taoreticheskoy fiziki, 
vo 40, now 2y 1961, 549-552 


TEXT; The present paper offers a discussion of the applicability of the 
statistioal theory of nuclear reactions to photonuclear reactions, and, y . 
in this connection, a comparison of the main results of experiments and 
theory in this field. It may be concluded from the results of this 
study as to whether a great number of levels of the compound nucleus 
participates in the reaction (the statistical theory is based upon this 
assumption), or only few wide levels - perhaps single-partiole levels 
with a width near the cne assumed by Weisskopf. In the former case the 
statistical theory is expected to be well suited to describe the 
experimental results, whereas in the latter it is not. Experimental 
resul:3 concerning interaction of gamma quanta with nuclei in the energy 
range of 5-15 Mev have been published sporadically; the following facts 
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may be inferred from published results: 1) Of almost all elements, the 
ee and Oy exhibit, near the threshold of the reaction (y.n) or (yp) 


a distinct peak, some millibarns high and with a half-width T of 1-3 Hav; 
medium-heavy nuclei mostly exhibit resonance with respect to the cross 
section in connection with the (y,p) threshold, whereas heavy ones do 

so with the (y,n) threshold. 2) Height and width of these peaks vary 
irregularly from one element to another. 3) Rescnance is observable in 
the course of the cross section. Data concerning the nuclear absorption 
below the (y,n) threshold are available only for P, S, and Ca. The 
predictions of the statistical theory of nuclear reactions, which are 
compared with experimental data, may .be formulated as follows: 

1) The cross section should ‘ce a smooth function of the atomic weight. 
Fuller and Hayward (Phys. Rev. 101, 692, 1956) have shown that in the 
soattering of y-quanta the nuclei have very individual behaviors, and the 
statistical theory is not applicable. 2) The elastio scattering cross 
section should have the course shown in the figure. At excitation 


energies 2% 5 Mev m/e = (fa)? /6r79 (Aw) 1% (e Ge) = gne/* gives 
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the level density, and t«0.9 Mev). In the energy range > 5 Mev the 


elastic scattering cross section changes like (bu) teh & (on the i, 
assumption of dipole absorption, Snape” ?a@) with a maximum at ~ 4 Mev. 


The maximum of 6 near the nucleon thresnold is not explicable by the 


statistical theory. The sharp drop of the cross section at energies 
corresponding to the photoneutron production threshold is explained by 
the fact that neutron emission is much more probable than gamma emission. 


-1 
capt r ae 


at large excitation energies (below the nucleon threshold) should 
practically coincide with the capture cross section, since gon 


3) The total inelastic seattering cross section Syy: = 60 


and increases with energy. According to the statistical model, the 
maximum of the inelastic scattering cross section should be practically 
at the neutron threshold, or somewhat above the proton threshold, put 
not below. Actually, however, it haa been found in individual cases that 


89 
So < Ehacan (e.g-, at Y “, whera EL ~~ 10.5 Mevs Eiyrosh * 11.8 Mev). 
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4) According to the statistical model, Sapa M100 S yy should hold at 


E> 5 Mev; experimentally, the proportionality factor was not at 100, but 
at 2-10. It is thus found that the statistical theory cannot describe 
the experimental data in the range of excitation energies from 5 to 

10 Mev. The discrepancy between theory and experiments is reduced when 
it is assumed for the photoreactions to take place only via some wide 
levels. The intense lines observed near the (y,n) and (y,p) thresholds 
correspond %0o "threshold states" exhibiting single-particle structure 
and having @ large irradiation width. A paper in this connection has 
been published by Baz’ in Adv.Phys. 8, 349, 1959. This assumption 
allows to explain a number of facts, such as the appearance of peaks of 
Ory Gay! and 6,p, near the (y,n) and (7,p) thresholds, the irregular 
change of 6... and T with the atomic weight, the ratio REP » and 


the absolute value of Say: The fact that few but intense levels of the 


compound nucleus play the main part in the threshold regions can be well 
explained, as is proved in a detailed discussion, by the assumption of 
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"threshold states« which are "condensed" near the threshold. In light — 
nuclei, such levels should be observable in the following regions: 

Lil. 625-765 Mev; e: 11"11.5 Mev; e'*, 18.3-18.9 Mev; 016, 
15-16 Mev; le 6-6.4 and 8-8.4 Mev; ne°°, 975.6 Mev. 0. v. 
Bogdankevich, L. Ye. Lazareva, and B. N. Kalinkin are mentioned, 


There are 4 figure, 1 table, end 12 references: 6 Soviet-bloc ang 
6 non-Soviet-blog. 
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A. I 
"The Solution of the 3-4ody Problem in a Special Case.* 


Paper presented at the International. ymposium on Direct 
‘Interactions and Nuclea~ Reaction “echanisms, Padua, 3-8 Sep 62 
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; ; ~urEOR: ec x Baz’, in eee Tae re 7 ci he test 
mE: ; “Some problems ‘of the ‘theory of Light nuaiei = ~ nigh, Te pod 
. gqurcB: . Yadernyye reaktsii primalykh i-erednikh eneveigakh; trudy_ a 
oe Vtoroy Vsesoyuznoy konferentsii, iyul' 1960, g. Ed. by oe ' ( 


4.-S. Bavydov and others. Moscow, Izd-vo AN SSSR, 1962, A532 


- PEXTs Those problems of light nuclei (A <12) that are of main interest, 
* guch-as the deviations from the shell model, the nuclear surface and the =~ 
nuclear substructure are dealt with in great detail: Special attention is 
paid to experimental data on the nuclear energy level structure indicating 
the presence of nucleon groups. Also the problem of nonconservation of iso- 
topic spin is discussed. These considerations lead to the following con- . 
_ clusions: | (1) The shell model is inapplicable for studying the nuclear sur- 
fuce since in thio region residual interaction of tas nucleons predominate po 
‘and the conception of the-selfconsistent potentie> no longer-applies. (2) 
Nucleon: ‘groups .will-form-on. the “nuclear surface. and the wave function” 
escribing the rolative notion: of the nucleon groups beyond the surface will 
be tailed, (3) Extension and amplitude of the tails, and eo also the 
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structure are the width: of. ‘the: susiees wuchace,, bh ptronsly from level 00 
level » and from nucleus to nucleus. When the Level: E,) is positioned near to. 


‘one_of the’ threshold levelr: (PE gy) then: the Fang? of “the tail will be Serer 
eo? /oale, oxy y/2 nen. he: 
ee n attraétive interaction: potential a4 is- ‘acting « at. Eryn Be being: ‘the 


radius of the channel, then thé amplitude of the :.-th tail will - consider. a _ 
“-. ably higher than in the case U,#0. Hence in the region r>r, the main part 


“of the total. wave function will be concentrated; this saska ice that the 
nucleus will spend most of the time in the fern of pairs of b+tY particles 
moving relatively to each other in the range r>Yry- (5) Such a surface 


structure leads to the following consequences: a relatively great numer of 
“levels with anomalous large wiéths are observed especially near the thresholds 

of the two-particle disintegration of the nucleus; the large widths of the. 

jeth channel are to b2 found near the i-th threshold. The energy dependences 
' of the threshold reactions become changed. "Threshold atates" of the 
nucleus arise which are identical with single-particle states of large radii. 
the isotopic spin becomes ® capsideraddy disturbed and BAe: the 
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AUTHORS: paz', Ae sie, Puzikov, L. De, Smorodinskiy, Ya. A 


Reconstruction of the scattering matrix near the threshold 
conditions 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, ve 42, 


TEXT: AS @ evelopment. of work previously reported (a. I. Baz’. ZhETF, 33, va 
923, 1957) the authors present an analysis of the scattering data for 
spinless particles close to the reaction threshold in terms of a “complete ' 
experiment". The amplitude and cross-section of scattering near the : 
threshold can be reprusented by the first few terms in a series expansion 

of the threshold quantities. The data required for the scattering matrix 

can be derived fron measurements of the dependence of the polarisation 
quantities on the energy, in respect of elastic scattering near the 

threshold. For e-g. scattering of a 1/2-spin particle from a zero~spin 


particle, the elastic-scattering matrix near the reaction threshold is 
given by 
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AUTHORS: batty Ae des Vaks, Vv. Gey Larkin, A. Ie : 


TITLE: Kemeson---hyperon resonances 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, V+ 43, 
4 no. 1(7)) 1962, 166 - 174 : 


TEXTS Experimental data on the cross sections of the reactions 


x” + p—7b+ K and n” + p—pA+ K near the Z + K threshold are yf 
phenomenologically analyzed. A level in the system + K with T = 1/2 

with a binding energy of about 30 Mev is assumed to exist. In the cross ai 
section of the reaction *® + N—A + K; this level leads to a resonance 

below the + K threshold. Possibie levels in the systems A+ Ky, N+ Q 
N+, and N+ K* are discussed. To clarify the interaction between > and 

K in states with T = 1/2, the cross sections of the reaction ™ + N—yA+ K 
must be studied in the energy range '* 810 ~- 900 Mev, and of the reao~ 


tion x + p— >> + K, near the threshold. The analysis is conducted by 
methods of R. Dalitz and S. Tuan (Ann. Phys., 8, 100, 1959; 10, 307, 1960; 
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, 3/056/62/043/001/025/056 — 
K-meson - hyperon resonances B104/B102 ; . 


Phys. Rev. Lett., 2, 425, 1959; Rev. Mod. Phys., 33, 471, 1961; Talk at 
tie anceeovense Int. Conf ., September, 1961, preprint); unitarity, time 


reversal, and analyoity of the scattering matrix are used for analysing 
the KN interaction at small energies. There are 3 figures. 


SUBMITTED: January 24, 1962, 
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SOURCE: Zhurnal exsperimental'n 
no. 3, 1964, 1041-1042 
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LPLE: Energy dependence of the lifetime of quasistationary chater 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 47, 
1964, 1874-1876 


TOPIC TAGS: particie scattering, resonance scattering, Line shape, 
.alf i.ite, potential scattering 


ABSTRACT: It is shown that to determine the lifetime of the quasi- 
stationary state of some particle whose scattering by some system 
exhipits a resonance of known width located at a known energy can 

pe determined as a function of the energy of the scattered particle 4 
by t-o approaches, one based on the work of E. Wigner (Phys. Rev. ' 
+. 98, 145, 1955), yielding a lifetime plot with a Lorentz shape, 

and the other based on a model consisting of a potential with a 
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